Perché un post-relazionale RDBMS e database post-relazionali, il perché di una scelta by Tirabassi, Roberto
Perché un post-relazionale  
RDBMS e database post-relazionali, il perché di una scelta  

		
		
				
		

						

						

	
	
						

			
			
	
			
				

		
	
			
	
		

	
		
	
		
	
	
	
					

	

	
		
	
			
		
		
					
		
	
	


	
		

	
		
	

	
					
				

		
	
		
	
	
			
		
				
		
		
				
				
		
		
		

								


	
	
		
	
		
	
	


		
		


		
	
	

 		
 	
	

	

			



	!

		
	
				
		
		

			
		
	
		
 			
 	
	
			
				
	
				

	
					

		
		
	
	
	
			

	

		

			
		
			

		
					
		
	
 	
		
	
	


		

		
					

											
		
		
		

				
		

				
				
		
		
"#!		

	
	
	
	
	$			


				
				%&		
		
								
						
 		

		'	()*+					

	
	 !			
		
	
	
	
		

	()*+	
				
	
	
		


		
		

	
	
		
		
	

 				
 		

	

	
				
	
	
	
	,			
			

 	
	
	

		
	
	
		
	
			


			
				(
		

	
	
			

	

		
				
			


			
		
	
	

 		()*+	
	
						
				

 	
	

	
		"#!		
			
	
		
			
			!!	
	
				
	
			

		

	-	

	
		
	
		
AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  99 
 Dossier  Da XML all'elaborazione di conoscenza  
	
	

	
	
		
	




	
	
	
			

	
	


		
	
			
	
	
		
,			

	
		
 	
	

		
	
		
	
			
		
	()*+	
					
			
			

	

	

	

	
		

		
	!"				


	

#$ %!%&
%'(	'&&'('!"
)'!*++!+!!
&)'!!+!!!
!+!'**,'!!'	*
!*!-!&!'+!*
)'**!'-'!'&

#!*!!..)'*!*,'&
&&'!&
 -!)'!!!''*
!''(!!!-'*!
!''-**!!+
)'!!*!!

!++/'*'*,*+)'
.&.+!!''+!''+
!!.&&.*'
%	0%!	!1

#2)'!..!!'**''.&.+)'!'
'(+/!!&&&**&'
!''!'(*'!''&
&!!!

3*)'!**&/-'&'!-!)'!
(!)'!''!!'
**!&!!&!''

4'*!.&.!!&
!''**!!**!'%	+**
!!'&&'*!!'
!'*'

4'!-(+'**&!'!!'&
+*'5!**!&+
100  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
*!!(&**!-!
*
.&&&.*'5!'**!!!'
!**!'-&


 !*'.&.'!
*'5!*)''*!!!!''
6
!!&''!'&-&!*!&
*,-'!' 

#		
!'!*'!!'
!!*

	*!*&*!&&&&!!
%	!!!!!!**+
''&*+!*!'!
+'!'&
'&(*,*'**!&!**,&
*

!&'!!!&
!..+!.&.+!*'.
!&.+!!*!&!*!!*!
&
 *&'&(				)		
+'
*&'(!+7!
+!*!&(!
%	**89:;*!

%3!)'/3!$'!&/!*
'!'.!.!*'!*!&
'!
*+!*'!+!*!!!!&

	*!!&*!&*!!
!!'!'!!'&
!!!
*&'***!&+
+!'!)'!!'+!'&(

3+'!-!&!'&
!&*!'-*!'!
'****&7
!'+-*
&+''!
-
/!!''!*2)'
!!!*!'****&+!*'*2
!'**!-&
.&.+.!&.+!!'
*
!!'&*&&&)'!!'*
AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  101  
 Dossier  Da XML all'elaborazione di conoscenza  
&!+
%	0%!	!!1**!&
%	

3*!*!&+*	.	
		
	++/)')'')'!!+	
!*(!'****&*'&&
)'!!!!!''!*
'

!&!!)'(!*!

*'!'!*&!!'
*!&+)'!+*2!!!'


6'!'*!'
!!!!!****!&


	!!')'*+!*-
!'.&.!'!'!&!(
**!'-'(&!!*!'*+
!' ***!)'!'(!*!*,
'

4'!'(&+*'5**!&
!'%	+(!'
	
6	**!'-'!!''+
!'..

 !**!	' !*
.!'&&.&

*7+'	
	"#!	&/#$	

 !!!)'!*78%

6''!!*&-

	
++*7!*!'(!	
-

	
! +'&&&'

	"#!	
	
<"/'!'!!!*
!'	&+/'(&!!+
*+-(+-'(+&(-
(*

102  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
#*!!*		
 	
	

-
*&**!'('(+**
	-&!!'-*
7

6'/!''(+('!
'-&&&!&''-&+'
&'&!!&
!!!!'!'
!)'/'!!*!'*)'
*'5!**,!!)'!$+!+++)'!*'
*2
 !'*&&)'!!*!=!'
!*((

*!)'!'!!/*!
!!*!&<"+'!**
&'!'**!

'!!&'+!=-!+!
&*
	&*!*!
!!''!'+)''
!!*!!
	*'!!+!'
'!+'!'+*
!!!''')'+!&
*!!(!'!'.!!&.
35!-*
*&	*!!!!*)'!-
(

!<"!!-!**
!& 
35'!*'
.!.'	 !*!')'
''!+***
!+&+!=!!!!
 !'	
	+
4'!!&(
!*('*

&&!'!!!*!!!
+'+*+/&+'
!+-'+-
+-&&&*'+*!!&+!!
*!'(
/)'-'!	
!+'

!!''!'!!	0
	
*!!+*!'&-!*
!'&+&!

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  103  
 Dossier  Da XML all'elaborazione di conoscenza  
 !'&&!*

>!!&+*&&+('(
!!!''-')'!'&&

 !'&&!'!*,+*'$
1


 $	
-

 $	

 $	
&



 $	
!!'&&*!!
/)'!!
/!!*
'/!!

3&(

	'!'&&')'!!!
'*!!!
6!!/**!'!
*!!*&&!**
+-!!'*2!!*!'!
.**.

 !'&&)'!&!'*'
?*
!!')'-!!)'
!!'+'+'*!!**!!
)'!&
#*		*!!!
!!*!!!&!*!+)'+/!'
!''/..-!
?!!+*+-
&+/*+!!!.*!.
!'!!(/!*!

	(!''		**!'!(*,
'

 &!'&&!&+	
+		

++!)'*!'!**
3*-!	
/'!!!'!&*<"
+!!!!*&3  '!
&*!'!+-'!*/*
*!'*,
!'

4'!**')'!!(*-!!'
!'!
)'!!'
!!!'!*!!-
!!!@!*!*!-+*
104  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
!!')'&!!!A
!=!-'''*
''*!'&&

'(

	*'5*!''!')'
!&*'*&!'*
'+'*!!+*)'/
*!!'!'!'(
!'&&!!
!*<"!+'&!*
+!*&'+!!*!
!!!*!'&&
35)'-'(
-+)'+!')'!
**+)'*!&+
!!'!

 *!&!+'*!
!('!'(+!**'
&'('!!+&*'5!!
!!*''

(

6*+'!+(&-(

<"*$
-*'!'
@	BC#%C9:A
-*	
@!'A!'


<"-*-!'+
-*-!!!!

6*!!	0*'5')''*
'!!/'&&

 -!*&/-!*'5-(
!!!!!&'&&<"+)'
!&*!''!!	

)'!!<"!+!=

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  105  
 Dossier  Da XML all'elaborazione di conoscenza  
%!*(

 !*(!&+(*


 !*(!&/
&'!&&!'*&
!@'!+*&A
**5!
&*,(!'(
'&

 !*(&(
-&&&*
4'!!!
!&&*!!)'
**'!!

!!*!!'**'-&&&
!!!!!!'
!*!!	*

	'**' 

<"&&''-'*&
!'**' 
 -&!'*!&


/!'*!!-!-	
+*

*& +*!'*2!
!+/*!!!+*-
!!!*	0
<"
!!'' '!**!*
!!''!!
'-&'

%'!+<"!
!'(!*'@%%!A

>**)'!!'

	'' (!!+*	
!!*!
!)'''!!*&
*!*&&*!&-**&!(&
&
>!!!!!*!!!!!
	
	+!!&
'!!/
<"!' +&
106  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
!'!)'!*!&*!&
%%&
 -!'
*'5*()'!*'5*'
&&&-*&&*!'&!'

	+&*!'!!
	
	''&&!*!!***!&
*,&
	'-'!	<"+
'&&&!!'***
&!'**&(
<"*'

'	*!

'<"/
D!''!'*!!+

+!'3E3FF!*!'!!**,**$	
	*	!
 '<<G9
 '<#"#3
#"#3
7"!
	
	


 '!'!!!*!&!<"

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  107  
 Dossier  Da XML all'elaborazione di conoscenza  
*!!/!!''*3#E#'

!**(!!!'!!
!*!$
C
 	
+
H
!!@!++A
8
**

'!**+/*!!!!'&&
!&!&!'!!!*

3'**+*('*'5
*-&&&&
%
!'<"**'&!'&!'

	+&&&
	
'

 !/'' +'		

	


!!/-&&*)'/!!!!'	
-(+!!+	

!!!
 
&!&/*&!'!$
!!&&+'*'!

*&!!!<"
!'*&'+!''!'
!!'*!!!

#!*&&***&''
)'..'''!!!''+
!!!!!!*
'&!

!'!!!!*!&' 

108  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
!&&- !'*
&-!-*-**
&
 -!*'5*+/&!
!&*!'-**&

3!&-*!*!!
!!!(!!!
)'!'
 '!!!*'+&&		
@!'&!!!(&&'&(

A('
	
/!!!!!*
'(
*)'!&&&!
!*)'(*
?!'-&&&
!'!-&&& 

!'!!!&&'

+
	
6!*!&*/)'*'

?-!*+-/!&&		
++'*

?-!&''	
+	
**'
#!!!	
+!
*$&&+'+!+*+
*!!
/!!&+*!*:8I:H!*
J83!!JH*!!&*-!

%-(-!!!
!*
!!

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  109  
 Dossier  Da XML all'elaborazione di conoscenza  
%!'!*$

H::9:8
:H
::::9
<

/'!
9+8+!!H+H::9


 	
+!!!*!!*!&

H::9:8
:H
::::9


!*'!!!
!!!!'''+
+!**+*'5!!'
!!**@*%'+#%K+
A



''
'+-**&*+
!!''*!-**

*!'$
%&
6
%'
6'
!<"
!!''&&
!!!'!
!*!!&
3(


	)'!!*!!!	
	

	
'!*!' 

4'!!'**L**
&'+!!*!!*!*
'!'!''!'!!!!
++!**'

+'&&''-+	
	
	
+/*!!
'''!!&-(
110  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
*&!&*+!
!*-&&&		)$
*
?'*
%!
%@+*!!+!'&+'+!+!
+
A


 !!!!'!*!!&-
!@#%K+ A'***'&
7'

K'&(

3)'!!!+<"!&!
!(

 -**..!'!*
'!!'*!*'&(!&'*
(&&&

#&+*5+*!***
!''!(+&&('
'**!

<"/*!*!*!'**'&(!!
-!!&+)'!''*
'*!'!**!!*!!*!&
!!!'
!!'&		

	

@		+*!&+		*
+*	
*!!(A<"!'**!!!''!+*
!&'	 +2*'&
*,!'!!
)'!+**
**&+!!'!!&+
)'!!*$'**!!!
	

	
?!)'$(&
-&!*&*&+*!!!!&&
!*&*&
 (*
!!&*!!!('
&&<"'!'*&&&
**&

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  111  
 Dossier  Da XML all'elaborazione di conoscenza  
M!*,'-
'$
3&!!*
'!!'!'
3&!!@!&+'+&A
%&
3*&*!'&*'

 &&&**&7

3!'&**&

 **&*!!!!!'!

#'-/*!!(**&"!&!
'*&+'&&'	*'+
'+*!&&'-!*&
!
4'!!/**
**&!*

6/'&& *!''*
*(-**&&'-**&!!
'-**!!N+<"O
3-'!)'
!***!!!!&&	*	

+
'&&'	
	
'!!!*,*!!

<"!*'!!&"*!!!!
*,'!'*&@N+3P+#B#+
A

%!-

<"%!/'*'
!''**(!'
 !''!!
' '*	

#'%!/'		
%%0%*
%1*!!(*'*'&&

-*!&*!&+(+(+
+!!
!*!**(*!'%%)'$
*@'++
A
112  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
#*(&&&$!+***++!*
+!+

$!**'
*!!$!**&
'
!!'''&
!!+'!
'(
&!'	
+	
	+	
M	*'!!
!''!&


!'/'!''-**!'%%'
'&!		
		(<"!(!'!


	')'!***!'!!&&&+*,
*,!*

'!!

<"K/!'*&!*
!&!'
%' !!'
!+!'&&&!'*+!+
+!'&&&!*

 -
!*!&&-!***!!'
!!''!!!''
D!*'
!*&*+
+**+!+'+!!+!
*&!+!*&!''!+!!'&'
*!+!!'&!*!!+
!&!!+

 	!&

 	!&/		*-!
!!!
&&&'+**&& *!!+'
+&+!'!
AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  113  
 Dossier  Da XML all'elaborazione di conoscenza  
'*!*!&
!!!*&!
*+&!'*!'&!'	
	
++!!!+
	
*&

**'5<"'&&$
 !!N'<"O
 <"7	!
'	B <"
'<"N%3



6!!!N*&
*,'!			

	
	
	
()*+	/0		
<"O/'	0N!*)'!'+
'**!!'$
3!!


!

!''!




!!**!*,&<"

	
2 	$
		
>*<"!!*!&"+
!*+)'$
!!!*&
'*'
E!'
	'''!!
3!'&!!
>!!!!'
3!'&!'
>!


114  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
()*+	3	(
		
<"'@A*!&
!!'
'!	 +!!!*&&!*+!
'"+ **<"

'!!/!'$
!*!<"')'!!/
 @!!'-'!
AQ
*!*! +&!*+
&'!	 !*Q
!&'@A+*
B Q
	*!!!'&!!'@!*+
!	!''*	
!*
'+*-')'/
'' +
AQ
	!'@*'"!
A


!*'+-'!/'!
**'**-'
 !!!!
'!*'-!!''* 
!**-!--!'&
)'!!


	*!*,)'$
!'
'
?&
?&!''!
?&
3!'&'!'!'		
!
M!'!
M!'&

4
	
	


		
 &&&'-**&!'!!*
'!*'5!!!!'!''

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  115  
 Dossier  Da XML all'elaborazione di conoscenza  
?-!!)'!!*!*&!!/
***!'**
	
<"**@7"!+6<+ '<+A

#'+<"''**&
&&&*'+!*
CCR!!
!*'5!!*'*,!'+)'
'	
	
	+	
		)	+!'&&*-!!-'
&&			
!=

	(!

'!!!***'!''
.8!.*!&!	*!'*$
*!&&&!
-'@*	AQ
&&!-'!'
&@

	AQ
!**@	A

116  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
6!!''!*!'!'!(
+!&!+&&
*!!
**!!!!!&&!&&&+	
		<"+*'5!!!&&!
'!

4'**!'*
CCG/'&*,.!.
/'!!<"
!!*'5!!**)'!!'
!*&'&@0	
A'!!'
&@	
A

	'!!/'		0		
-*
	'
!!!!+''**'
-'!	0	
!'
&

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  117  
 Dossier  Da XML all'elaborazione di conoscenza  
!		
!''	-
!!*'5!!*
!*,*!&		
'!*!'
!!/
 -
*'&		0'*!&

	
4''/!*!!!!		
+
''**&@A!*
!!!-''!!
)'*!+/*!'!*'
*!!!'!*		0!
!

 **&'! !2
**
%
@#%K+KK+%3+
A+'!*
!'!

118  AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  
 Da XML all'elaborazione di conoscenza  Dossier  
 **&*!'!!')'
-**!&
)'!*'
*$!!-
*!(+*!'+
(!
 *'	*!'(
!!'

4'!*!!*'5!'!**-'+)'*'5'
!'*&*2!'*!!''!!
!!!!*!
35/*!!&
*/!&!!-**&!'-'
*!!*!**!!'
!

!''!	+'*/
&*!!!
#+!
'!*!&-*+')'!!*!&	*'5
*!!'!!!'(!&

AIDAinformazioni • Anno 25 • gennaio-giugno • Numero 1-2/2007  119  
 
